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Introduction 
It can be confirmed from the recent studies that a 
little observation has been contributed to the 
extending flow phenomenon over a slendering sheet. 
Practically the relevance of uneven stretching surface 
may arise for engineering more consistently than the 
flat surface. For linearly stretching surface width of 
the surface declines linearly by the distance including 
that the extending momentum changes linearly to the 
distance as of the gap. But depending on different 
types of equipment having dissimilar extensibleness 
the thickness can vary according to another texture. 
The significant perspective in actual life and a 
stretching surface of changeable thickness may be 
more productive and positive in real applications. 
Babu et al.1 have analyzed the flow over convectively 
warmed slendering stretching surface in presence of 
variable viscosity along with viscous dissipation. 
Hayat et al.2 have examined the heat transport of 
radiative viscous liquid past variably thickened 
rotating disk. Asghar3 reported the impact of the 
magnetic description on radiative nanofluid past a 
stretching surface. Kumar & Varma4 have discussed 
the nanofluid slip motion over a slendering sheet via a 
permeable media considering chemical reaction, 
radiation, and viscous dissipation. They perceive that 
the rate of heat transport is commanded by the 
velocity slip factor. Melting transfer of heat of 
nanofluid past an extending sheet along with 2nd order 
slip mechanism was addressed by Mabood & Das5. 
Prasanna Kumara et al.6 explored the impact of 
inconstant thickness and radiation on the laminar 
boundary layer motion of viscous fluid close to 2D 
stagnation-point motion past an extending surface. 
Fang et al.7 have reported the laminar boundary layer 
motion past an extending surface in the presence of 
power-law surface momentum with inconstant 
thickness. The flow and heat transfer of a Cu, Ag, and 
Al2O3 nanofluids past a continuous inconstant 
thickness sheet conditioning to nonlinear momentum 
and thermal radiation has been studied by 
Elbashbeshy et al.8. Features of motion and heat 
transport of a nanofluid over a slendering movable 
surface blessed with non-linear momentum and heat 
generation were demonstrated by Abdel-wahed et al.9. 
Acharya et al.10 have depicted the effect of variable 
thickened surface on TiO2, Ag nanofluid past a 
slendering stretched surface. They detected that the 
augmentation in the thickness parameter aids the 
temperature to decrease. Heat transport rate declines, 




surprisingly for Ag-water nanofluid followed by 
enhancement of nanoparticle volume fraction. 
Falkner-Skan motion of Carreau nanoliquid runs past 
a block in the existence of melting along with heat 
generation/absorption11. Prasad et al.12 have examined 
the influence of inconstant liquid characteristics on 
motion and heat transport of nanofluid under the 
authority of transverse magnetic strength in the 
company of variable thickness. Ramification of 
velocity slip, cross-diffusion on Williamson liquid 
over slendering extending sheet was explored by 
Babu & Sandeep13. Hayat et al.14 inquired the heat 
transfer via a melting effect in the stagnation point 
motion of a water and kerosene oil nanofluids past a 
stretching surface with variable thickness. Effects of 
induced magnetic field on nanofluid flow towards 
stagnation end including melting effect have been 
discussed by Gireesha et al.15. 
Laminar flow of nano Powell-Eyring fluid runs 
over non-linear slendering stretched surface was 
reported by Hayat et al.16. They found that 
temperature, concentration boosts for thermophoresis 
parameter. Qayyum et al.17 have examined nonlinear 
convective Walter-B nanofluid stream over variable 
thicked surface including nonlinear thermal radiation 
and heat source or sink. 
Anjali Devi & Prakash18-20 have addressed the 
hydromagnetic convective slip motion over the 
slandering surface. Also, they have demonstrated the 
motion of viscous liquid past a slendering sheet 
accompanied by temperature-dependent viscosity 
along with thermal conductivity with the authority of 
the inconstant magnetic field. They observed that the 
momentum slip variable increases the energy. 
Furthermore, they have studied hydromagnetic 
motion past a slendering extending surface with 
thermal radiation. Recently slendering sheet flow 
problems with various types of liquids, motion 
situations, and physical natures were investigated by 
Nadeem et al.21-23. Parida and  Mishra24 have 
investigated the effect of heat and mass transfer of 
magnetohydrodynamic motion of nanofluids under 
the influence of chemical reaction, energy and 
concentration convective conditions. Mishra & Rout25 
have studied the influence of thermal radiation on the 
convective motion of an electrically conducting 
nanofluid past a semi-infinite extending surface  
with a porous medium. The influence of magnetic 
description on the thermo-hydrodynamic steadiness  
in H2O-based nanoliquids among metallic 
nanoparticles employing a comprehensive 
Buongiorno's mathematical model has been reported 
by Wakif et al.26. Rout and Mishra27 have analyzed 
the effect of heat generation/absorption, thermo-
phoresis, and chemical reaction on heat and mass 
transfer in an electrically conducting nanofluid 
motion past a heated extending surface. 
In this study, the consequence of variable thickness 
plus melting heat transport on magnetohydrodynamic 
nanoliquid motion past slendering stretched sheet is 
investigated. To study this, an Ag-water nanofluid 
was considered. The reduced system of leading partial 
differential equations (PDE’s) is cracked by the RK-4 
based shooting process.  
 
Materials and Methods 
Formulation of the model 
Consider an electrically conducting as well as 
viscous incompressible, laminar MHD nanofluid flow 
through an impermeable stretching surface. The sheet 
is not blessed to be flat in nature, additionally, it is 









‘A’ is small enough to ignore pressure gradient across 






. The stretching surface is located 
along x axis and the fluid runs in the region 0y   as 
depicted in Figure 1. The stretching surface is 
substance extended under the influence of momentum
   0
m
wU x U x b  ; 
where, 
0U  
is not variable,  
b  authenticates the constant associated with 
extending surface and m  indicates the momentum 
power index. This investigation is convincing for 
1m   because 1m   communicates to a flat sheet. 
The variable magnetic field  B x of the form 
 
 
Fig. 1 — Physical model of the problem 













is employed across the 
perpendicular direction to the surface. Heat transfer 
characteristics have been tackled via the melting 
phenomenon. Wall and ambient temperature are 
presented through   mT and T with mT T  . The 
mathematical investigation was set ignoring the 
chemical reactions among nanoparticles and base 
fluid, radiative heat, base fluid, and nanoparticles are 
thermally balanced i.e. no-slip phenomenon has 
occurred. Body forces have been avoided. The 
magnetic Reynolds number is also presumed to be 
small to neglect induced magnetic occurrence. 
Moreover viscous plus joule dissipation are avoided. 
In this study, Ag water nanofluid has been utilized. 
The thermophysical characteristics of nanoparticle 
and base fluid are illustrated in Table 1. 
The foremost equations following the above 
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Where u, v are velocity components along x and  
y-axis respectively,
nf stands for nanofluid’s density, 
nf stands for dynamic viscosity, nf stands for 
electrical conductivity of nanofluid, ( )p nfC stands for 
heat capacitance, and nf stands for nanofluid’s 
thermal conductivity. 
To illustrate velocity and temperature outlines of 
Ag-water nanoliquid within the boundary layer 
regime, followed the subsequent equations by Prasad 
and Jaychandra12,13. The requisite relationships among 
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Where the subscripts , ,nf f s  authenticate 
nanoliquid, base liquid, nanoparticle respectively. 
f
denotes the viscosity of the base liquid, s  
and 
f
indicates the densities of nanoparticle and base liquid 
respectively, s  and f denote electrical conductivity 
of nanoparticle and base liquid,  p fC and  p sC
indicate specific heat of base liquid and nanoparticle, 
  corresponds solid volume fraction, f and s denote 
thermal conductivities of base liquid and nanoparticle. 
The proper boundary conditions can be noted for 
the current problem as  
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Where, indicates the latent heat and sC is the heat 
capacity.  
The requisite similarity functions to decode the 
equations (2) and (3) into their nondimensional forms 
are  
 





































Where   stands natural stream function and  f  , 
Table 1 — Thermophysical characteristics of base  
liquid and nanoparticle 
Physical characteristics Water Silver 
Specific heat capacity 4.179 235 
Density 997.1 10500 
Thermal conductivity 0.613 429 
Electrical conductivity 5.5 x 10-6 3.5 x 106 
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  ...(11) 
With the support of (10) and (11) the equations (2) 
and (3) acquire the dimensionless shape as  
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number and prime means differentiation w.r.t  . 
Corresponding boundary conditions are 
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 signifies the melting variable. It 
is noted that for the reliability of the similarity result, 
it is considered that m is greater than minus one. To 
convert the domain  ,  to 0, we have utilized 
           ,F F f                and 
thus leading equations (12) and (13) can be written as  
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The corresponding boundary conditions 
restructured as 
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For engineering as well as practical interest Skin 
friction coefficient (Cf) and rate of heat transfer (Nu) 
which are defined as 
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   denotes the local Reynolds 
number. 
Thus we from Eqs. (18) and (19) have 
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Results and discussion 
This part is committed to the parametric work of 
the motion properties of Ag-H2O nanoliquid motion 
within the laminar boundary layer area. At present the 
comparative analysis of  0F  for Ag-H2O 
nanofluid for different values of Me , M ,  was 
mostly examined via pictures and tables. At the time 
of computation, the values of characterising 
parameters Pr = 0.71,    0.25, m = 1.0,   = 0.02, M 
= 1.0 and 0.0,2.0Me  are treated as fixed excluding 
for the deviation of the parameters matching to 
diverse figures. 
Figure 2(a) depicts the lessening of the nanoliquid 
momentum by the increasing performance of the  
within the boundary layer area in the presence of a 
melting parameter  Me . It is noticed that as the  
of the expending surface raises, the velocity of the 




fluid decreases. Figure 2(b) presents the deviation of 
the energy of nanofluid within the boundary layer 
area in the presence of a melting parameter  Me . It is 
observed that temperature decreases with the 
increasing value of   . 
Figure 3(a) depicts the impact of  m on velocity. 
The allocation of momentum for different values of 
power index parameter  m  in the presence of a 
melting parameter  Me has shown in Figure 3(a).  
It depicts that increasing the values of  m , aids the 
velocity to increase. Figure 3(b) explores the 
deviation in temperature profiles for  m  in presence 
of  Me . It illustrates that increment in  m  results in 
a reduction in temperature.  
The influence of the magnetic field on  F   in 
presence of  Me is shown in Figure 4(a). As the 
value of  M amplifies, the flow rate retards and 
consequently gives rise to a decline in the velocity 
profile. Figure 4(b) displays the performance of 
temperature for the parameter  M  in the presence of
 Me . It is observed that an enhancement of the  M  
tends to reduce the energy in the motion description 
under the influence of  Me . 
The variation of  F  for diverse values  Me  is 
portrayed in Figure 5(a). It is noticed that an 
enhancement in the melting parameter  Me  leads to 
reduce velocity description. Figure 5(b) exhibits the 
influence of  Me  on the energy field   . It is 
 
 




Fig. 3 — Impact of (a) m on F  , and (b) m on   




noticed that energy description   reduces with an 
increase in  Me . Melting procedure provides 
amplification in molecular movement which provides 
dissipation in energy, consequently reduction in 
temperature. 
The impact of   on  F   in presence of  Me is 
shown in Figure 6(a). It is noted that the momentum 
of nanoliquid enhances because of the impact of   . 
Figure 6(b) demonstrates the ramification of    on 
temperature field   . It is observed that temperature 
declines with increasing of   .  
For the conformity of the current study, an 
assessment table was prepared (Table 2), based on the  
 
 








Fig. 6 — Impact of (a)  on F  , and (b)  on   





gathering of different values of  0F for the Ag-
H2O nanoliquid motion past a smooth extending sheet 
and individuals values were compared with the results 
of Hamad28 & Acharya et al.10. Computational result 
was obtained by putting the values of parameters as Pr 
= 0.71, m = 1.0, 0.0.   
The impact of motion variables on  frC are given in 
Table 3 for 0.0Me   and 2.0Me   the influence of 
motion variables on  rNu are given in Table 4 for  
 
0.0Me   and 2.0.Me  Table 5 presents the values of 
skin friction and rate of heat transfer for numerous 
values of  Me . 
 
Conclusion  
In this article, we have explored the combined 
outcomes of variable thickness along with the melting 
heat transport mechanism on nanoliquid motion past 
an extending sheet. In the simulation, we make use of 
Ag nanoparticle. Leading equations are abridged into 
ODEs and solved by the RK-4 method.  A parametric 
analysis has been performed to gain entire insight into 
the regime. The comparison table is brought forward 
to illustrate the effectiveness of our investigation and 
it confirms excellent accuracy with existing results. 
Few imperative considerations which catch our study 
are as follows: velocity increases but the temperature 
inside flow regime reduces due to and the same is 
noticed for the melting parameter; 
f rC and rNu
elevate for both   and Me ; slightly higher drag force 
is experienced by the surface in the absence of Me as 
compared to its presence; a comparatively higher heat 
transfer rate is associated with the presence of Me ; 
and in every case presence of Me  confirms high-
velocity profile but for temperature, the absence of 
Me contributes high scenario.  
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